
Attorney's Doc^TNo.: 07917-105001 /UMMC 00-04 



Applicant 
Serial No. 
Filed 
Title 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Art Unit 
Examiner 



1656 

T. Strzelecka 



Craig C. Mello et al. 
09/689,992 
October 13, 2000 

«SSr Y GENES AS TOOLS FOR TARGETED 



BOX SEQUENCE 

Commissioner for Patents 
Washington, D.C. 20231 

VERIFIED STATF.1UFMT ttxt^fp 37 CFR §1 82im 

I, Maureen Ruttle, declare that I personally prepared the paper and the computer-readable 
copy of the Sequence Listing filed herewith for the above-identified application and that the 
content of both is the same. 

I further declare .ha. all statements made herein of my own knowledge are true and that 
aH statements made on information and belief are believed ,„ be true; and false statements and 
the l,ke so made are punishable by fine or imprisonment, or bom, under Section 1001 of Title 18 
of The United States Code, and tha, such willfu, false statements may jeopardize the validity of 

the application or any patent issued thereon. 



Date: Qx^te. 



Maureen Ruttle 



Fish & Richardson P.C. 
225 Franklin Street 
Boston, MA 021 10-2804 
(617) 542-5070 teleph one 
(617) 542-8906 facsimile 

20272652.doc 



CERTIFICATE OF MAILING BY FIRST CLASS MAIL 

L h n? b t y , Cert ^ !! nder 37 CFR §L8(a > ,hat ms correspondence is beine 
deposed with the United States Postal Service as first claTs mail with 
sufflcent postage on the date indicated below and i^dTessTd o tS 
Comrmssioner for Patents, Washington, D C 2023 1 areSSea t0 "* 



Date of 



Signature 




Deposit ^ 



Typed or Primed Name ot Person Signing Certificate 




SEQUENCK LISTING 



0> 



TECHCE ^m 0/2m 
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<151> 1999-10-15 

<160> 15 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 3719 
<212> DNA 

<213> Caenorhabditis elegans 



<400> 1 
cagccacaaa 
gtcattctct 
ttaatattat 
tatgagaaga 
cgggaatact 
aaacctttcc 
attttatttt 
aagcagacag 
gtttgtcgac 
gattcggaga 
acctatcgta 
gcgaatcgga 
ttagctttca 
ttaaagtgtg 
gacaattcgc 
ttcacgatcc 
ttggaattta 
gtaagtttga 
attctacaat 
gtcgtgtaac 
aatcagacaa 
cgcagaagtt 
tgattttcag 
actctcttgt 
atactacatt 
cactagtcaa 



gtgatgaaac 
cgatccggta 
aggagatgaa 
aagtacttct 
acgagtatga 
caaaaaagac 
tcagtcccga 
attttattct 
tgaacactgt 
aaaaagatga 
aaaaatttca 
gttacaaatt 
gaatgttatg 
a gttgcaata 
gaaaaatttt 
aaacagattc 
cattggaatc 
gaaactgcga 
gcaccgaaaa 
gatgatgtac 
gccgcgcggc 
tgggataacg 
gtcgagattg 
ttataaagtc 
gttcaaaatc 
agttaaaagt 



atgtcctcga 
tgatcaatta 
atggcttgcg 
tttggtaaat 
agtgaaaatg 
agaaattcca 
tcgtgcaaaa 
cgaagactat 
cacatcaaaa 
aaaggatttg 
cctgaacttt 
cctgaaggtt 
acccagaaag 
ataataataa 
gtgtacgata 
gaacaatcat 
aaagaattgt 
taaaaaatca 
tgtctcttct 
gaaaagatct 
caagaattcg 
aaatgttagt 
acagaacgac 
actggtaaat 
tatgaggaaa 
ggagcaaaag 



attttcccga 
ttagcagcta 
aggcccactg 
tggttcaagt 
acaaaggaag 
atgtaagtgc 
ctcttctggc 
gtttttgatg 
atgctggttt 
gagaaaaaaa 
agtcgagaaa 
tatgaaaaac 
ttcgctacgc 
taatcacctc 
ataattcaat 
tagaagtagc 
tcgatggtga 
tgtgattttt 
ggattatctt 
taaaacaaaa 
acaattattg 
ttaaattatt 
atctgacatt 
cggacagagg 
acaaaaagtt 
aatacgctgt 



attggaaaaa 
taagatatat 
gtaaatgcga 
tctccagcaa 
tattgaatag 
ttgtaaatta 
aacatcttcg 
aaaaggacac 
cggagaaagt 
tcttatacac 
atccggaaaa 
acgcattata 
gccttttgtg 
aactcattta 
tctgcgagtt 
accaagaatc 
acctgtgctc 
gttgaagttg 
ctcctaattg 
ctgatggcgg 
gaaaatttga 
caaacaatta 
tctagatttg 
aagaaatgca 
cattgagttt 
accaatggaa 



ggattttatc 
aagtttgata 
cggcaaattc 
aatttacgat 
aaaaccagga 
gtcaaaacta 
gcatgagaag 
tgtttatagt 
agtaaaaaag 
aatgatactt 
agacgaagaa 
acaaacaaaa 
aacgaggaga 
tatattttaa 
cctgaatcgt 
gaagcatggt 
aattttgcaa 
tcgataaact 
tcgaccccca 
gaaaaatgac 
agctgaaatg 
atatacaaat 
tgcgaggaaa 
aaaaagtacg 
ccccacctac 
catcttgaag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 



ttcatgagaa 
taaagcgagc 
aattggattt 
ttcagatgat 
atgaacaaat 
ttcccgaaaa 
gcttagaaga 
agtaagttct 
aatgaaaaca 
agtttcagaa 
taaataccgg 
gtcttcccga 
atgcttacgg 
ttacttctga 
gaattttcta 
ttgactggtc 
cattaactat 
attctatagc 
ttgtgactca 
cagatatttt 
ttgagtattt 
aatcgagcac 
cgtgttagtc 
cgggatggag 
acacgattgc 
gctgaaacag 
aaagaaactg 
aaatacaaat 
ggacattaca 
gttttgaata 
aatgtttcag 
ctcgttgcct 
tcgaacttac 
ggaacatttt 
aaaagtgtcg 
aaagcccggt 



gccacaaaga 
tacacgaaaa 
ctcttctgaa 
cgaatgtcca 
taaaatgaca 
agaactttgc 
gaacgacgtt 
acaccgaact 
gaggagcgca 
aattgaaagt 
aatcggtaga 
taaagaacaa 
ttttgtgaaa 
aacagtcaca 
tcaaattgca 
agaaattgca 
gtatgttgga 
ggctgtagta 
agaagaatgt 
ggaagcaaag 
aaaagatctc 
cagcgcatat 
atgatgagct 
aagatccaga 
ttcgaagaat 
atgtcgctgt 
gaattgtgaa 
tcgatttttt 
ctgttatgta 
gcagttagcg 
aaaatgacct 
gttccggttc 
aaggaacatt 
ctccaaacta 
cccgtttcaa 
ttcaaaaatt 



tacaagaatc 
cctcacgact 
gagctaaatt 
ggaaaggttt 
ccagtgattc 
tgtgctgttt 
gtgtaagtgt 
aattggtggt 
atctattatg 
ttttaaatat 
tttgaaatag 
aaagtcttaa 
cattattgcg 
aaagctttgg 
ttgaaaatca 
gaaatatcac 
attgatgtaa 
gcgagtatca 
cgtcccggtg 
ttcgtgaaat 
tgggattttt 
tgtagtctat 
tcgatcttta 
gccgaagtac 
ggaaaaagat 
tgctgctgtt 
cccatcatcc 
cttggcatct 
tgacgataaa 
attttaggat 
acggacttgc 
attatgctca 
acatcggtga 
acgtgaagta 
tcaaattttt 
cattccatga 



gaattgatct 
acaaagaaaa 
ttgttgaaag 
tgaaagagcc 
gtggatttca 
ttgtagtcaa 
tttctacgta 
tgcaagttcc 
tacgacgcga 
catatttaca 
ccgcaacaga 
tgttcattat 
atcacaccat 
catcactaag 
acgcgaaatt 
cagaagaaaa 
ctcatccaac 
atccaggtgg 
agcgtgcagt 
tgctcagaga 
aatttttttg 
cgagacggag 
aaaagcgaag 
acgttcattg 
aagccagtgg 
aaacaatggg 
ggaacaactg 
catcatggtg 
ggaatgagcc 
tttgtaatcc 
ttttctctct 
tttatcatgt 
ctatgcacag 
ccctggaatg 
caattgtaga 
ctaacgtttt 



<210> 2 
<2ll> 3227 
<212> DNA 

<213> Caenorhabditis elegans 



ggtgatgcaa 
taccctaaaa 
atttggatta 
aatgcttgtg 
agaaaaacaa 
cgaaacagcg 
gattattccg 
gtggaatacg 
cgaaaaatga 
gttctacaaa 
agcgaagaat 
catttccaaa 
cggtgtagct 
gcacgagaaa 
aggaggtatt 
agaaagacgg 
ctcctacagt 
aactatctat 
ggctcatgga 
attcgcagaa 
taaactttca 
ttagcgattc 
taaaacaatt 
tgattcagaa 
tcaataaaga 
aggaggatat 
tggataaact 
tccttggtac 
aagatgaagt 
gcatatagtt 
gctagatgtc 
gaaaaagcga 
ccacggactc 
tcgttcgcat 
tattgtactt 
cataaattac 



gacaagtttc 
atgctgaaag 
tgctccaaac 
aatagtgtaa 
ttgaatgtgg 
ggaaatccat 
aaatattttc 
aattggtgcc 
atatgccgta 
aattgtacac 
atgtttgaac 
cgacaactga 
aatcagcata 
ggatcaaaac 
aaccaggagc 
aaaacaatgc 
ggaattgatt 
cgaaatatga 
cgggaaagaa 
gtgagttgtc 
gaacaacgac 
ggagatgcta 
catgtcggaa 
aagacacaat 
tcttactcct 
gaaagaaagc 
tatcgtttcg 
atctcgtcca 
ctatgtaagc 
attataaaaa 
gaaaacccat 
aagagcttta 
gacacgaaat 
aacattttgc 
actttttttt 
ttgaaattt 



<400> 2 

cagccacaaa 

gtcattctct 

aattctatga 

acgatcggga 

caggaaaacc 

ggcaacatct 

atgaaaagga 

tttcggagaa 

aaatcttata 

aaaatccgga 

cccagaaagt 

attttgtgta 

gattcgaaca 

gaatcaaaga 



gtgatgaaac 

cgatccggag 

gaagaaagta 

atactacgag 

tttcccaaaa 

tcggcatgag 

cactgtttat 

agtagtaaaa 

cacaatgata 

aaaagacgaa 

tcgctacgcg 

cgataataat 

atcattagaa 

attgttcgat 



atgtcctcga 
atgaaatggc 
cttcttttgg 
tatgaagtga 
aagacagaaa 
aagaagcaga 
agtgtttgtc 
aaggattcgg 
cttacctatc 
gaagcgaatc 
ccttttgtga 
tcaattctgc 
gtagcaccaa 
ggtgaacctg 



attttcccga 

ttgcgaggcc 

taaattggtt 

aaatgacaaa 

ttccaattcc 

cagattttat 

gactgaacac 

agaaaaaaga 

gtaaaaaatt 

ggagttacaa 

acgaggagat 

gagttcctga 

gaatcgaagc 

tgctcaattt 



attggaaaaa 

cactggtaaa 

caagttctcc 

ggaagtattg 

cgatcgtgca 

tctcgaagac 

tgtcacatca 

tgaaaaggat 

tcacctgaac 

attcctgaag 

taaagtacaa 

atcgtttcac 

atggtttgga 

tgcaattgtc 



ggattttatc 

tgcgacggca 

agcaaaattt 

aatagaaaac 

aaactcttct 

tatgtttttg 

aaaatgctgg 

ttggagaaaa 

tttagtcgag 

aatgttatga 

ttcgcgaaaa 

gatccaaaca 

atttacattg 

gataaactat 



1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3719 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 



tctacaatgc 
cgtgtaacga 
tcagacaagc 
cagaagtttg 
tgtgcgagga 
caaaaaagta 
ttccccacct 
aacatcttga 
aagacaagtt 
aaatgctgaa 
tatgctccaa 
tgaatagtgt 
aattgaatgt 
cgggaaatcc 
gttgcaagtt 
tgtacgacgc 
tcggtagatt 
aagaacaaaa 
ttgtgaaaca 
cagtcacaaa 
aaattgcatt 
aaattgcaga 
atgttggaat 
ctgtagtagc 
aagaatgtcg 
aagcaaagtt 
cgcatattgt 
atgagcttcg 
atccagagcc 
gaagaatgga 
tcgctgttgc 
ttgtgaaccc 
attttttctt 
ttatgtatga 
cttttctctc 
atttatcatg 
actatgcaca 
accctggaat 
tcaattgtag 
actaacgttt 



accgaaaatg 
tgatgtacga 
cgcgcggcca 
ggataacgaa 
aaactctctt 
cgatactaca 
accactagtc 
agttcatgag 
tctaaagcga 
agaattggat 
acttcagatg 
aaatgaacaa 
ggttcccgaa 
atgcttagaa 
ccgtggaata 
gacgaaaaat 
tgaaatagcc 
agtcttaatg 
ttattgcgat 
agctttggca 
gaaaatcaac 
aatatcacca 
tgatgtaact 
gagtatcaat 
tcccggtgag 
cgtgaaattg 
agtctatcga 
atctttaaaa 
gaagtacacg 
aaaagataag 
tgctgttaaa 
atcatccgga 
ggcatctcat 
cgataaagga 
tgctagatgt 
tgaaaaagcg 
gccacggact 
gtcgttcgca 
atattgtact 
tcataaatta 



tctcttctgg 
aaagatctta 
agaattcgac 
atgtcgagat 
gtttataaag 
ttgttcaaaa 
aaagttaaaa 
aagccacaaa 
gctacacgaa 
ttctcttctg 
atcgaatgtc 
attaaaatga 
aaagaacttt 
gagaacgacg 
cgaattggtg 
gaatatgcct 
gcaacagaag 
ttcattatca 
cacaccatcg 
tcactaaggc 
gcgaaattag 
gaagaaaaag 
catccaacct 
ccaggtggaa 
cgtgcagtgg 
ctcagagaat 
gacggagtta 
agcgaagtaa 
ttcattgtga 
ccagtggtca 
caatgggagg 
acaactgtgg 
catggtgtcc 
atgagccaag 
cgaaaaccca 
aaagagcttt 
cgacacgaaa 
taacattttg 
tacttttttt 
cttgaaattt 



attatcttct 
aaacaaaact 
aattattgga 
tgacagaacg 
tcactggtaa 
tctatgagga 
gtggagcaaa 
gatacaagaa 
aacctcacga 
aagagctaaa 
caggaaaggt 
caccagtgat 
gctgtgctgt 
ttgttaagtt 
ccaatgaaaa 
tctacaaaaa 
cgaagaatat 
tttccaaacg 
gtgtagctaa 
acgagaaagg 
gaggtattaa 
aaagacggaa 
cctacagtgg 
ctatctatcg 
ctcatggacg 
tcgcagaaaa 
gcgattcgga 
aacaattcat 
ttcagaaaag 
ataaagatct 
aggatatgaa 
ataaacttat 
ttggtacatc 
atgaagtcta 
tctcgttgcc 
atcgaactta 
tggaacattt 
caaaagtgtc 
taaagcccgg 
aaaaaaaaaa 



cctaattgtc 
gatggcggga 
aaatttgaag 
acatctgaca 
atcggacaga 
aaacaaaaag 
agaatacgct 
tcgaattgat 
ctacaaagaa 
ttttgttgaa 
tttgaaagag 
tcgtggattt 
ttttgtagtc 
ctacaccgaa 
cagaggagcg 
ttgtacacta 
gtttgaacgt 
acaactgaat 
tcagcatatt 
atcaaaacga 
ccaggagctt 
aacaatgcca 
aattgattat 
aaatatgatt 
ggaaagaaca 
caacgacaat 
gatgctacgt 
gtcggaacgg 
acacaataca 
tactcctgct 
agaaagcaaa 
cgtttcgaaa 
tcgtccagga 
taaaatgacc 
tgttccggtt 
caaggaacat 
tctccaaact 
gcccgtttca 
tttcaaaaat 
aaaaaaa 



gacccccagt 
aaaatgacaa 
ctgaaatgcg 
tttctagatt 
ggaagaaatg 
ttcattgagt 
gtaccaatgg 
ctggtgatgc 
aataccctaa 
agatttggat 
ccaatgcttg 
caagaaaaac 
aacgaaacag 
ctaattggtg 
caatctatta 
aataccggaa 
cttcccgata 
gcttacggtt 
acttctgaaa 
attttctatc 
gactggtcag 
ttaactatgt 
tctatagcgg 
gtgactcaag 
gatattttgg 
cgagcaccag 
gttagtcatg 
gatggagaag 
cgattgcttc 
gaaacagatg 
gaaactggaa 
tacaaattcg 
cattacactg 
tacggacttg 
cattatgctc 
tacatcggtg 
aacgtgaagt 
atcaaatttt 
tcattccatg 



<210> 3 
<211> 1020 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 3 

ser s« is » Pro Glu Leu „ ^ ^ ^ ^ ^ ^ ^ 
- A»p ^ e ,u M . t Lys Irp Leu £ p „ ^ ^ » 

«y ^ »he ^ „ u Lys Lys Leu ^ ^ „ ^ ^ 

Ph. ser Ser ,y s Ile ^ Arg ^ ^ ^ ^ „ ^ ^ 
*t Thc ^ nu val S3 „ arg ^ ^ ay » ^ ^ ^ 

75 

° 80 



900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3227 



4 



Lys Thr Glu lie Pro lie Pro Asp Arg Ala Lys Leu Phe Trp Gin His 

90 

Leu Arg Hi. Glu Lys Lys Gin Thr Asp Phe lie Leu Glu Asp Tyr Val 

Phe Asp Glu Lys Asp Thr Val Tyr Ser Val Cys Arg Leu As'n Thr Val 

Thr ser Lys Met Leu Val Ser Glu Lys Val Val Lys Lys Asp Ser Glu 

Lys Lys Asp Glu Lys Asp Leu Glu Lys Lys He Leu Tyr Thr Met lie 

150 155 
Leu Thr Tyr Arg Lys Lys Phe His Leu Asn Phe Ser Arg Glu Asn Pro 

lb5 170 17 c 

Glu Lys Asp Glu Glu Ala Asn Arg Ser Tyr Lys Phe Leu Lys Asn Val 

Met Thr Gin Lys Val Arg Tyr Ala Pro Phe Val Asn Glu Glu He Lys 

200 205 
Val Gin Phe Ala Lys Asn Phe Val Tyr Asp Asn Asn Ser lie Leu Arg 

Val Pro Glu Ser Phe His Asp Pro Asn Arg Phe Glu Gin Ser Leu Glu 

Val Ala Pro Arg lie Glu Ala Trp Phe Gly lie Tyr He Gly lie Lys" 

^ 45 250 occ 

Glu Leu Phe Asp Gly Glu Pro Val Leu Asn Phe Ala lie Val Asp Lys 

Leu Phe Tyr Asn Ala Pro Lys Met Ser Leu Leu Asp Tyr Leu Leu Leu 

280 285 
He Val Asp Pro Gin Ser Cys Asn Asp Asp Val Arg Lys Asp Leu Lys 

295 300 
Thr Lys Leu Met Ala Gly Lys Met Thr lie Arg Gin Ala Ala Arg Pro 

310 315 
Arg lie Arg Gin Leu Leu Glu Asn Leu Lys Leu Lys Cys Ala Glu vll 

Trp Asp Asn Glu Met Ser Arg Leu Thr Glu Arg His Leu Thr Phe' Leu 

Asp Leu Cys Glu Glu Asn Ser Leu Val' Tyr Lys Val Thr Gly Lys Ser 

360 365 
Asp Arg Gly Arg Asn Ala Lys Lys Tyr Asp Thr Thr Leu Phe Lys lie 

Tyr Glu Glu Asn Lys Lys Phe lie Glu Phe Pro His Leu Pro Leu Val 

Lys Val Lys Ser Gly Ala Lys Glu Tyr Ala vll Pro Met Glu His Leu 

410 

Glu Val His Glu Lys Pro Gin Arg Tyr Lys Asn Arg lie Asp Leu Val 

Met Gin Asp Lys Phe Leu Lys Arg All Thr Arg Lys Pro His Asp Tyr 

Lys Glu Asn Thr Leu Lys Met 12 Lys Glu Leu Asp Z S er Ser Glu 

^ 460 
Glu Leu Asn Phe Val Glu Arg Phe Gly Leu Cys Ser Lys Leu Gin Met 

He Glu Cys Pro Gly Lys Val Leu Lys Glu Pro Met Leu Val Asn Ser 

" 490 
Val Asn Glu Gin He Lys Met Thr Pro Val He Arg Gly Phe Gin Glu 

Lys Gin Leu Asn Val Val Pro Glu lys Glu Leu Cys Cys 111 val Phe 

520 525 



5 



Val Val ash Glu Thr Ala Gly Asn Pro Cys Leu Glu Glu Asn Asp val 

Val Lys Phe Tyr Thr Glu Leu lie Gly Gly Cys Lys Phe Arg Gly lie 

550 555 



Arg lie Gly Ala Asn Glu Asn Arg Gly Ala Gin Ser lie Met Tyr Asp 

565 - ~ ~ 



570 



Ala Thr Lys Asn Glu Tyr Ala Phe Tyr Lys" Asn Cys Thr Leu Isn Thr 



580 



585 



Gly lie Gly Arg Phe Glu He Ala Ala Thr Glu Ala Lys Asn Met Phe 

600 605 
Glu Arg Leu Pro Asp Lys Glu Gin Lys Val Leu Met Phe lie lie lie 
n „ 615 620 

Ser Lys Arg Gin Leu Asn Ala Tyr Gly Phe Val Lys His Tyr Cys Asp 

His Thr lie Gly Val Ala Asn Gin His lie Thr Ser Glu Thr Val Tnr 

650 

Lys Ala Leu Ala Ser Leu Arg His Glu Lys Gly Ser Lys Arg lie Phe 

665 670 
Tyr Gin lie Ala Leu Lys lie Asn Ala Lys Leu Gly Gly H e Asn Gin 

680 685 
Glu Leu Asp Trp Ser Glu lie Ala Glu He Ser Pro Glu Glu Lys Glu 



Arg Arg Lys Thr Met Pro Leu Thr Met Tyr Val G^y lie Asp Val Thr 

710 715 
His Pro Thr Ser Tyr Ser Gly lie Asp Tyr Ser lie Ala Ala Val VaT 

Ala Ser lie Asn Pro Gly Gly Thr He Tyr Arg Asn Met lie III Thr 



740 745 



Gin Glu Glu Cys Arg Pro Gly Glu Arg Ala Val Ala His Gly Arg Glu 

755 760 7 65 

Arg Thr Asp lie Leu Glu Ala Lys Phe Val Lys Leu Leu Arg Glu Phe 

775 780 
Ala Glu Asn Asn Asp Asn Arg Ala Pro Ala His lie Val Val Tyr Arg 



790 795 



Asp Gly val ser Asp Ser Glu Met Leu Arg Val Ser His Asp Glu Leu 

5 810 815 

Arg Ser Leu Lys Ser Glu Val Lys Gin Phe Met Ser Glu Arg Asp Gly 

825 Don 
Glu Asp Pro Glu Pro Lys Tyr Thr Phe lie Val He Gin Lys Arg His 

840 845 
Asn Thr Arg Leu Leu Arg Arg Met Glu Lys Asp Lys Pro Val Val Asn 



850 occ 

855 860 



Lys Asp Leu Thr Pro Ala Glu Thr Asp Val Ala Val Ala Ala Val Lys 

Gin Trp Glu Glu Asp mII Lys Glu Ser Lys III Thr Gly He Val Asn 

885 



890 



Pro Ser Ser Gly Thr Thr Val Asp Lys Leu He Val Ser Lys Tyr Lys 



900 



905 



Phe Asp Phe Phe Leu Ala Ser His His Gly Val Leu Gly Sr Ser Arg 



915 



920 



Pro Gly His Tyr Thr Val Met Tyr Asp Asp Lys Gly Met Ser Gin Asp 

935 94Q 
Glu Val Tyr Lys Met Thr Tyr Gly Leu Ala Phe Leu Ser Ala Arg Cys 

Arg Lys Pro He Ser Leu Pro Val Pro Val nil Tyr Ala His Leu Ser 
955 970 975 



Cys Glu Lys Ala Lys Glu Leu Tyr Arg Thr Tyr Lys Glu His Tyr He 

0 98 5 goo 

Gly Asp Tyr Ala Gin Pro Arg Thr Arg His Glu Met Glu His Phe Leu 

1000 100 c 
Gin Thr Asn Val Lys Tyr Pro Gly Met Ser Phe Ala 
1010 1015 1020 

<210> 4 
<211> 1222 
<212> DNA 

<213> Caenorhabditis elegans 



<400> 4 
atggatttaa 
ccttcccgat 
aagaaaactc 
acttggggca 
actgtaaaag 
ttacgcaagg 
gaagaagctc 
acttcagatg 
ccacctggta 
agcaagctgc 
gttatatgca 
aagaatcttg 
tcatatgata 
caggatcaag 
aagaaaagat 
atacatcagg 
ttggaaatgg 
gaaaagctac 
tcatcggcgg 
tatgatttca 
ttataaaaaa 



ccaaactaac 



cggaggataa 
ccctcatggt 
ctgtcgaact 
gccaggcaac 
ttgtggagaa 
tttcgaatat 
ctgttcagga 
tttcgccaac 
aagccccaat 
cgatgtgcaa 
cagcatggtt 
tggttgatgt 
catccaagat 
tttcagacta 
tgctattgga 
gagcagaaca 
ggaagaagaa 
aagaggctaa 
cggattgaaa 
aaaaaaaaaa 



gtttgaaagc 
caaaacgcca 
actagaagag 
tcctgaaggc 
aagcaagaaa 
aggaaagcac 
tgatcaaata 
taacgataac 
cgagaattgg 
ctatgaagat 
tcaaaaaacc 
gatgtggaaa 
gattgaaaat 
taaagacaag 
cagcatggat 
aatctcgttc 
cacccagact 
tatgccagat 
acagtgtgct 
atattattgc 



aa 



gttttcggtg 
agaaacagaa 
gctgctaagg 
ttcgagatga 
gctgcgagac 
gaaatctttt 
tcggataagg 
gatgattcga 
gtcggaaagt 
tccaagaatg 
agaggaatca 
gcgttggaag 
ttggaagaag 
cattccgcac 
ttcaacgtat 
cggcgtctag 
gaagaaatta 
tccgggccgc 
tgtaaatcgg 
gtattcctga 



gatcagatgt 
cagatttgga 
ctgtctatca 
cgttgattct 
aaaaggctgc 
tcattcctgg 
ctgaggaatt 
ttcctacaag 
tgcaggaaaa 
agagaaccga 
gaagtaagaa 
acggtatcga 
ctgaacattt 
tgattgatat 
tatcagtgag 
tttctccaga 
tgaaggctac 
tagtgtttgc 
cgattatcca 
aaaatgaagc 



tcctatgaag 
gatgtttctg 
aaagacgcca 
gaatgaaatt 
tgttgaatat 
aacaaccaaa 
gaaacgatca 
tgctgaattt 
atctcaaaaa 
gcgtttcttg 
gaaggacgca 
atctctggaa 
actcgaaatt 
actctcggac 
cacaatggga 
ccccgacgat 
tgccgagaag 
tggacatggt 
tttcaacacc 
gtctgaatga 



<210> 5 
<211> 406 
<212> PRT 

<213> Caenorhabditis elegans 
<220> 

<221> VARIANT 

<222> (1) . . . (406) 

<223> Xaa = Any Amino Acid 

<400> 5 

Met Asp Leu Thr Lys Leu Thr Phe Glu Ser Val Phe Gly Gly Ser Asp 

Val Pro Met Lys Pro Ser Arg Ser Glu Asp Asn Lys Thr Pro Arg Asn 

Arg Thr Asp Leu Glu Met Phe Leu Lys' Lys Thr Pro Leu Met Val Leu 

Glu Glu Ala Ala Lys Ala Val Tyr Gin Lys Thr Pro Tnr Trp Gly Thr 

Val Glu Leu Pro Glu Gly Phe Glu Met Thr Leu lie Leu Asn Glu lie 

70 75 80 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1222 
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Thr Val Lys Gly Gin Ala Thr Ser Lys Lys Ala A1 a Arg Gin Lys Ala 

90 

Ala Val Glu Tyr Leu Arg Lys Val Val Glu Lys Gly Lys His Glu lie 
Phe Phe lie Pro Gly Thr Thr Lys Gl" Glu Ala Leu Ser As" lie Asp 
Gin lie Ser Asp Lys Ala Glu Glu Leu Lys Arg Ser Thr Ser Asp Ala 
Val Gin Asp Asn Asp Asn Asp Asp Ser lie Pro Tnr Ser Ala Glu Phe 

Pro Pro Gly He Ser Pro Thr Glu Asn Trp Va! Gly Lys Leu Gin 

170 

Lys Ser Gin Lys Ser Lys Leu Gin Ala Pro Ue Tyr Glu Asp sir Lys 

Asn Glu Arg Thr Glu Arg Phe Leu III He Cys Thr Met Cys Asn Gin 

200 -j at 

Lys Thr Arg Gly xie Arg Ser Lys Lys Lys Asp Ala Lys Asn Leu Ala 

Ala Trp Leu Met Trp Lys Ala Leu Glu Asp Gly lie Glu Ser Leu Glu 
Ser Tyr Asp Met Val Asp Val H e 01u Asn ™ Glu Qlu ^ ^ £° 



250 



Leu Leu Glu lie Gin Asp Gin Ala Ser Lys He Lys Asp Lys Ts Ser 



260 



265 



Ala Leu lie Asp He Leu Ser Asp Lys Lys Arg Phe Ser L ? p Tyr Ser 

Met Asp Phe Asn Val Leu Ser Vai° Ser Thr Met Gly lie His Gin Val 

Leu Leu Glu lie Ser Phe Arg Arg Leu Val Ser Pro Asp Pro Asp Asp 

Leu Glu Met Gly Ala Glu His Thr Gin Thr £u Glu lie Met Lys Ala 

Thr Ala Glu Lys Glu Lys Leu Arg Lys Lys" Asn Met Pro Asp Ser Gly 

Pro Leu Val Phe Ala Gly His Gly Ser Ser Ala Glu Glu Ala Lys Gin 

360 « q 
cys Ala cys Lys Ser Ala lie Ile His Phe Asn Thr Tyr Asp Phe Thr 



385 ^ ^ *** CyS ™ ^ ASn G1U Ser Glu **» 

Xaa Lys Lys Lys Lys Lys 400 
405 

<210> 6 
<211> 763 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 6 

Gly lie lie Asn Gly Pro Lys Arg Glu Arg Ser Tyr Lys Val Ala He 

10 



Lys Phe Val Ala Arg Ala Asn Met His His Leu Gly Glu Phe Leu Ala 
Gly Lys Arg Ala Asp Cys Pro Gin Glu Ala Val Gin lie Leu Asp lie 



Val Leu Arg Glu Leu Ser Val Lys" Arg Phe Cys Pro Val Gly Arg Ser 

55 60 
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Phe Phe Ser Pro Asp lie Lys Thr Pro Gin Arg Leu oly Olu Gly L eu 

Glu Ser Trp Cys Gly P he Tyr Gin Ser lie Arg Pro Thr Gin Met Gly 

90 

Leu Ser Leu Asn He Asp Met Ala Ser Ala Ala Phe He Glu Pro L eu 
Pro val lie Glu P„ e Val Ua ^ ^ aly Lys ^ J» ^ ^ 

Lys pro Leu Ser Asp Ser Asp Arg Val Lys He Ly, ^ G ly Leu Ar g 
«J val Lys v,l Glu v,l Tnr His ^ Ma Jsn »J ^ 

Arg Val Ala Gly Leu Thr Thr Gin Pro Thr Arg Glu Leu Met Phe Pro 
Val Asp Glu Asn Cys Thr Met Lys Ser Hi He Glu Tyr Phe Gl ? n Glu 
Met Tyr Gly Phe Thr lie Gin His Thr His Leu Pro Cys Le'u Gin Val 
Gly Asn Gin Lys Lys Ala Ser Tyr Leu Pro Met Glu III C ys Lys He 
Val Glu Gly Gin Arg Tyr Thr Lys Arg Leu Asn Glu Lys Gin He Thr 
Ala Leu Leu Lys Val Thr Cys Gin Arg Ala Glu Gly Gin Arg Asn Isp 
He Leu Arg Thr Val Gin His Asn Ala Tyr Asp Gin Asp Pro Tyr Ala 
Lys Glu Phe Gly Met Asn lie Ser g!u Lys Leu Ala Ser vll Glu Ala 
Arg lie Leu Pro Ala Pro Trp L^u Lys Tyr His Glu Z Gly Lys Glu 

" 300 

Lys Asp Cys Leu Pro Gin Val Gly Gin Trp Asn Met Met Asn Lys Lys 

jIU 315 

Met lie Asn Gly Met Thr Val Ser Arg Trp Ala Cys Val Asn Phe Ser 
Arg Ser Val Gin Glu Asn Val Ala Arg Gly Phe Cys Asn Glu Leu Gly 
Gin Met Cys Glu Val Ser Gly Met 111 Phe Asn Pro Glu Pro Val He 
Pro lie Tyr Ser Ala Arg Pro Asp Gin Val Glu Lys HI Leu Lys His 

Val Tyr His Thr Ser Met Asn Lys Thr Lys Gly Lys" Glu Leu Glu Leu 

3 95 

Leu Leu Al, He Leu Pro Asp Asn Asn Gly Ser Leu Tyr Gly Asp Z 
Lys Arg He Cys Glu Thr Glu Leu Gly ul He Ser Gin Cys £ Leu 

Thr Lys His val Phe Lys He Ser Lys Gin Tyr Leu Ala Asp Va! Ser 

440 aac 
Leu Lys lie Asn Val Lys Met Gly Gly Arg Asn Thr Val Leu Val Asp 

Ala lie Ser Cys Arg lie Pro Leu Val Ser Asp 111 Pro Thr lie He 

Phe Gly Ala Asp Val Thr His Pro Glu Asn £ y Glu Glu Ser Ser Z 

" 490 
Ser lie Ala Ala Val Val Ala Ser Gin Asp Trp Pro Glu Val Jhr Lys 

505 51Q 
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Tyr Ala Gly Leu Val Cys Ala Hn ai „. 

515 Ala Ala Hls Gin Glu Leu lie Gin 

Leu Tyr Lys Thr Trp ^ Asp prQ v ^ ^ »5 v ^ 

£ - He Arg Asp Leu Leu Xle Ser Phe Arg £ A la Thr G l y Gin 

^ " U *" £ ^ ^ £ S Val Ser Glu Gl 7 S 

the Tyr Gin Val Leu Leu Tvr- rl„ t . 575 

580 ^ ° 1U «• ^ Lys Ala Cys 

" S " £ - £ - - V,l Tnr Phe 11° val val 

«- Lys Ar g His His Ihr ^ ^ u Phe is „ Am «« ^ ^ ^ 

- *r Tnr Asp Ar g ^ 01y aan ne ^ ^ «. ^ v ^ v ^ ^ 
^ XL Cys His Pro Thr Glu phe ^ - ^ ^ ^ ^ „„ 

«. na Oln S ly Ihr ser _ - His ^ „s 
VP «. Asn Asn P „e Tnr Ala Asp Gly u . Q1 „ Sm ^ «. ^ ^ 

L- g. Tyr Tnr ^ Ala jj, cys Tnr arg Ser Val £ u . Val p „ 

Pro Ala Tvr Tvr ai 3 _ 700 

7Q5 Tyr Tyr Ala H.S Leu Ala Ala Phe Arg Ala Arg Phe Tyr Leu 

Glu Pro Glu lie Met Gin Asp Asn Gly Ser Pro Gly Lvs r * ?2 ° 
725 ZZZ. GXy Lys L y s Asn Thr 

Lys Thr Thr Thr Val Gly Aso Val ri 7, ? 735 

Gly Asp val Gly val Lys Pro Leu P ro A la Leu 

LyS G1U Val ^ Arg val Met Phe Tyr Cys ?5 ° 
755 760 

<210> 7 
<211> 678 
<212> PRT 

<213> Drosophila melanogaster 
<400> 7 

*J «U «« «e Glu ne Lys xl. L ys Ala Val G ly s « Val 
«» - Tnr Asp Ala Olu «, Phe 01 » Leu Asn ne £ 

- ~ Olu „ y Leu Asp Leu Lys Leu Val Ser Ar g £ ^ ^ 
«P - oln Al, Lys ne Asn Leu Glu Asn Ph e Ar g Met Oln Leu Trp 

Pro Gly Tyr Gin Thr Ser lie Ara n„ m ^ 5 ° 
S5 70 1X6 ^ Gln Glu Asn Asp lie Leu Leu 

Cys Ser Glu lie Cys His Lys Val Met Arg Thr Glu Thr t . 8 ° 
85 9 Thr Le u Tyr Asn 

He Leu Ser Asp Ala lie Arg Asd Ser a!^ , 95 

100 9 P Hi Asp As P ^ Gin Ser Thr Phe 

«*. ^ «a val „e t „ y Met ^ lle Leu Thr ^ ^ ». ^ 

»- JVJ A, 3 ne Asp Asp Val Asp P „e oln S e r ^ ^ ^ ^ Lys 

140 
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Phe Lys 
145 

Arg Tyr 

Arg Pro 

He He 

Ala Asp 
210 
Pro Asp 
225 

Ser Cys 



Thr Asn 
Asn He 



Thr Asp 
180 
Pro Glu 
195 

Phe Arg 
Arg Arg 
Lys Gin 



Asp Ser 

He Leu 

Trp Thr 
290 
Asn Arg 
305 

Glu Phe 



Ala Leu 
260 
Phe Gly 
275 

Asn Glu 
Trp Tyr 
Val Gin 



He Cys 

Tyr Ser 

Met Val 
370 
Lys Arg 
385 

Lys Val 



Asn Pro 
340 
Gin Ala 
355 

Val Met 
Thr Cys 
He Ala 



Ala Thr 

Trp Gin 

Val Cys 
450 
Ala Thr 
465 

Glu His 



Lys Val 
420 
Val Val 
435 

His Ser 
Met Asp 
He Lys 



Ala Cys 

Arg He 

Val Val 
530 
Tyr Lys 
545 

Val Ser 
Val Pro 



Ala Leu 
500 
Leu Phe 
515 

Asn Ser 

Ser Ala 

Lys Arg 

Gly Thr 
580 



Asp Gly Glu He Ser Tyr Val 

150 155 
He He Arg Asp Leu Lys Gin 

165 170 
Lys Asn He Arg Gly Gly Asn 
185 

Leu Ala Arg Ala Thr Gly Met 
200 

Thr Leu Arg Ala Met Ser Glu 
215 

He Glu Arg Leu Arg Met Phe 

Q 230 235 
Ser Val Glu Thr Leu Lys Ser 

^ 250 
Val Glu He Pro Ala Arg Val 
265 

Asn Gin Lys He Phe Val Cys 
280 

Phe Arg Thr Cys Ser Met Phe 
295 

Val He Thr Pro Ser Arg Asn 
310 315 
Met Cys lie Arg Thr Ala Ser 

He Tyr Glu Glu He Pro Asp 
345 

He Asp Asn Ala Ala Ala Asn 
360 

Arg Ser Pro Asn Glu Glu Lys 
375 

Val Asp Arg Pro Val Pro Ser 

p T m 

Pro Arg Gin Gin Lys Pro Thr 
405 410 
Val lie Gin Met Asn Ala Lys 
425 

He Pro Leu His Gly Leu Met 
440 

Pro Lys Asn Lys Asn Lys Ser 
455 

Gin Lys Glu Ser Phe Arg Tyr 

470 475 
Gly Gin Glu Leu Ser Glu Gin 

485 490 
Arg Ser Tyr Gin Glu Gin His 
505 

Phe Arg Asp Gly Val Gly Asp 
520 

Glu Val Asn Thr Leu Lys Asp 
535 

Gly Lys Gin Glu Gly Cys Arq 

550 555 
He Asn Ser Arg Tyr Phe Thr 

565 570 
Val Val Asp Asp Val He Thr 
585 



Asp Tyr Tyr Lys Lys 
160 

Pro Leu Val Met Ser 
175 

Asp Gin Ala He Met 
190 

Thr Asp Ala Met Arg 
205 

His Thr Arg Leu Asn 
220 

Asn Lys Arg Leu Lys 
240 

Trp Asn He Glu Leu 
255 

Leu Pro Pro Glu Lys 
270 

Asp Ala Arg Ala Asp 
285 

Lys Asn Val His He 
300 

Leu Arg Glu Thr Gin 
320 

Ser Met Lys Met Asn 
335 

Asp Arg Asn Gly Thr 
350 

Asp Pro Gin He Val 
365 

Tyr Ser Cys He L ys 
380 

Gin Val Val Thr Leu 
400 

Gly Leu Met Ser He 
415 

Leu Met Gly Ala Pro 
430 

Thr Val Gly Phe Asp 
445 

Tyr Gly Ala Phe Val 
460 

Phe Ser Thr Val Asn 
480 

Met Ser Val Asn Met 
495 

Arg Ser Leu Pro Glu 
510 

Gly Gin Leu Tyr Gin 
525 

Arg Leu Asp Glu He 
540 

Met Thr Phe He He 
560 

Gly His Arg Asn Pro 
575 

Leu Pro Glu Arg Tyr 
590 
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Asp Phe Phe Leu v.l Ser Gin Al, v.l Arg He 8 ly Thr v.l Ser Pro 
Thr Ser Tyr to val Ile 3„ ^ ^ ^ ^ 605 ^ ^ ^ 

Leu Gl„ Met Leu Ser Tyr Lys Met Thr His Met £r Tyr As„ Tyr Ser 
Oly Thr a. Ar g vji P„ Ala v,l Cys Hi, Tyr ala His Lys lm J" 
Phe Leu Val Glu ser xle As„ , ? HI Pro ser Al. sly ^ Gl„ 

Asn Gin Leu Tyr Phe Leu 5 670 

675 

<210> 8 
<211> 23 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Consensus sequence 
<400> 8 

Pro Leu Glu Gin Tyr Gly Pro His Phe flly Qly Qiy ^ ^ ^ 

Ala Lys Ala Ala Ala Leu Leu 10 15 

20 

<210> 9 
<211> 766 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 9 

Val Glu Arg Gin Phe Ser Val j 

10 



Ser Ala Val Glu Arg Gin Phe Spt- v=n c_ T 

i a Fne ser Val Ser Leu Lys Trp Val Gly Gin 

10 

Val Ser Leu Ser Thr Leu Glu Asp Ala Met Glu Gly Arg val Arg Gin 
Val Pro Phe Glu Ala Val Gin Ala Met Asp val He Leu Arg His Leu 
Pro Ser Leu Lys ^ Thr Pro Vai° Gly Arg Ser Phe £ ger prQ ^ 
Val Pro Asn Ala Ser Gly Val Met Ala Gly Ser Cys" Pro Pro Gin Ala 

Ser Gly Aia Val Ala Gly Gly Aia His Ser Ja Gly Gin Tyr His Ma 

90 

"* ^ ^ ^ Gly ° ly °' ^ V.1 Trp Phe <a y Phe H !s Gl„ 
ser val Ar f Pro Ser Gl„ Trp Lys Met Met Leu As„ He Asp Val Ser 
Ala Thr Ala Phe Tyr Arc, Ser Met Pro Val He Glu Phe Ile Ale Glu 
VJ1 Leu Glu Leu Pro v,l Gl n Ala Leu Al, Glu ^ Ar g Al, Leu Ser 
ASP Ala Gin Ar g v.l Lys Phe Thr Lys Glu HI Ar g Gly Leu Lys He 
«. He Thr His Cys Gly Gl„ Met Ar g Ar g Lys Tyr Ar g Val Cys' As» 
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Val Thr Arg Arg 
195 

Thr Gly Gin Thr 
210 

Tyr Arg He Gin 
225 

Gin Glu Gin Lys 

Pro Gly Gin Arg 
260 

Met He Lys Ala 
275 

Ser Asn Leu Val 
290 

Glu Phe Gly He 
305 

Val Leu Ser Ala 



Pro Ala 

He Glu 

Leu Lys 
230 
His Thr 
245 

Cys He 
Thr Ala 
Arg Lys 



Gin Thr Gin Thr Phe Pro Leu 
200 205 
Cys Thr Val Ala Lys Tyr Phe 
215 220 
Tyr Pro His Leu Pro Cys Leu 
235 

Tyr Leu Pro Pro Glu Val Cys 
250 

Thr Asp Val Gin 



Ala Leu Pro Asn 
340 

Thr Gly He Asp 
355 

Gin His Val Lys 
370 

Arg lie Ser Asn 
385 

Cys Lys Tyr Ala 

Leu Lys Gin Asn 
420 

Gly Lys Thr Pro 
435 

Leu Gly He Ala 
450 

Thr Pro Gin Thr 
465 

Gly Gly Val Asn 



Thr He 
310 
Pro Lys 
325 

Gin Gly 
Val Arg 
Glu Asn 



Lys Lys Leu 
265 

Arg Ser Ala 

280 
Ala Glu Phe 
295 

Asn Pro Ala 



Gin Leu Glu 

Tyr Asp Lys 

Gin Val Gly 
240 

Asn He Val 

255 
Thr Ser Thr 
270 

Arg Glu He 



Pro Glu Arg Glu 
285 

Ser Ala Asp Pro Phe Ala His 
300 

Met Thr Glu Val 
315 

Leu Leu Tyr Gly Gly Arg Thr 
330 

Met Arg Gly Lys 



Val Trp Asp 
345 

Val Trp Ala 

360 
Asp Leu Arg 
375 

Gly Met Pro 



Asp Ala 
390 

Val Gly Val Glu Gin 
405 

Tyr Ser 



Val Tyr 
Thr Gin 



Asn Glu Pro Val 
500 

Gly Asp Ser Arg 
515 

Ala His Pro Ser 
530 

Gin Glu He He 
545 

Gin Phe Tyr Arg 

Arg Asp Gly Val 
580 

Leu Arg Ala lie 
595 

Pro Gly He Thr 
610 

Phe Ala Val Asp 
625 



Leu Ser 
470 
Ser He 
485 

He Phe 

Lys Pro 

Arg Tyr 

Ser Asp 
550 
Asn Thr 
565 

Ser Glu 



Gly He Gin 
425 

Ala Glu Val 

440 
Cys Val Gin 
455 

Asn Leu Cys 

Leu Leu Pro 

Phe Gly Cys 
505 

Ser He Ala 

520 
Ala Ala Thr 
535 

Leu Thr Tyr 



He Ala Cys Phe 
365 

Met Phe Thr Asn 
380 

He Val Gly Asn 
395 

Val Glu Pro Met 
410 

Leu Val Val Val 

Lys Arg Val Gly 
445 

Ala Lys Asn Ala 
460 

Leu Lys Met Asn 
475 

Asn Val Arg Pro 
490 

Asp He Thr His 



Lys Gly Arg 
320 

Arg Ala Thr 

335 
Gin Phe His 
350 

Ala Gin Gin 



Gin Leu Gin 

Pro Cys Phe 
400 

Phe Lys Tyr 

415 
Val Leu Pro 
430 

Asp Thr Val 
He Arg Thr 



Arg Phe Lys 



Arg Glu 

Phe lie 

Lys Lys 
630 



Gly Gin Phe 
585 

Ala Cys Met 

600 
Ala Val Gin 
615 

Asp Gin Val 



Ala Val Val Gly 
525 

Val Arg Val Gin 
540 

Met Val Arg Glu 
555 

Pro Ala Arg He 
570 

Phe Asn Val Leu 

Met Leu Glu Arg 
605 

Lys Arg His His 
620 

Gly Lys Ala Tyr 
635 



Val Lys Leu 
480 

Arg He Phe 

495 
Pro Pro Ala 
510 

Ser Met Asp 

Gin His Arg 

Leu Leu Val 
560 

Val Val Tyr 

575 
Gin Tyr Glu 
590 

Gly Tyr Gin 

Thr Arg Leu 

Asn lie Pro 
640 
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Pro G ly B, Thr val Asp „ Gly Ile Thr His pro Thr Qlu ^ 
Phe Tyr Leu cys ser Hls Ma Qly ™ ^ ^ «. ^ 

His Tyr Hi, val Leu Trp Asp A sp im Asn Leu Thr Ma ™ 

cm oi„ Le„ ^ ^ Gln ^ ^ H . s Thr ^ J» ^ ^ ^ 

«« « ser He Pro A1 Pro Ma ^ ^ flla ™ ^ 

u 7-1 C 

Arg Al, Arg Tyr „i, Leu yal asp arg Sm Q ^ au «, 

ser Gin Pro ser B, Thr Ser G lu Asp ™ Thr Leu Ser ^ ™ Ma 
Arg Al, v,l om val He Leu Al, III as„ l,u V al s.r n° 



760 7S5 



<210> 10 
<211> 737 
<212> PRT 

<213> Oryctolagus cuniculus 
<400> 10 

Sly Lys Asp Arg xl phe Lys val ne ^ ^ p v ^ 

10 

Ser Leu G l„ Al, Leu His ^ Ma ^ set Gly arg ^ ^ » 
Pre Phe G l„ Thr tla „ ala L „„ £ val ^ ^ ^ ^ ^ 

Ser Met Arg Tyr Thr Pro Val Sly Arg Ser Ph. Phe Ala Ser G lu 
01, Cys Ser Asn Pro Leu G ly G ly Giy ^ Glu Val ° Trp ph<> ^ ^ 
Hi, G ln Ser v,l Arg Pro Ser Leu Trp Lys Met Met Leu Asn Ue Asp 
Val Ser Ala Thr Ala Phe Tyr Lys Al, al° Pro v.l He G l u £ » 
Cys G 1 U val L*u Asp Phe Lys ser He G l„ „ a G i n G1 „ Lys ° p „ ^ 
Thr Asp Ser G l„ Arg v.l Ly, phe Ihr Lys Glu Ile £ Qly ^ ^ 
val G l„ „e Thr His c y s G l y G m M . t Ly8 ^ ™ ^ ^ ^ ^ 
AS» v,l Thr Arg Arg Pro Al, Ser His G l„ J£ Phe Pro L8U G1 „ J» 

17 0 

«» 3er G l y G l„ Thr val G1 „ cys wl Ma ^ ^ 175 ^ 
Arg His L ya Leu val ^ ^ ^ p „ His Leu ^ ^ ^ ^ ^ 
Gly «n Glu G l„ Lys „ is ^ ^ Leu pro Leu Glu »* ^ am ne 
V,l Al, G ly oi„ Arg ey. He Ly3 Lys Leu ^ ™ _ ^ ^ ^ 
Thr Met He Arg Al, Thr Al, Arg Ser Ala Pro Asp Arg G l„ „„ ™ 
11. Ser Ly. Leu Met Arg Ser Ala Ser Phe Asn Thr Asp Pro ryr v,l 



265 270 
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Arg Glu 

Arg Val 
290 
He Ala 
305 

His Thr 

Gin Arg 

Arg Lys 

Phe Cys 
370 
His Leu 
385 

Pro Gly 



Phe Gly lie 

275 

Leu Gin Pro 

Thr Pro Val 

Gly He Glu 
325 

Gin Cys Thr 

340 
He Ser Arg 
355 

Lys Tyr Ala 



Met Val 

Pro Ser 
295 
Gin Gly 
310 

He Lys 
Glu Val 
Asp Ala 



Lys Asn Thr 



Val Leu 

Thr Thr 

Leu Gly 
450 
Phe Gin 
465 

Ala Gly 
Asp Ala 
Arg Gin 



Lys Thr Pro 
405 

Gly Met Ala 

420 
Pro Gin Thr 
435 

Gly Val Asn 

Gin Pro Val 

Asp Gly Lys 
485 

His Pro Asn 

500 
Glu He He 
515 

Phe Tyr Lys 



Gin Gly 
375 
Tyr Ala 
390 

Val Tyr 

Thr Gin 

Leu Ser 

Asn He 
455 
He Phe 
470 

Lys Pro 



Lys Asp 
280 

He Leu 

Val Trp 

Val Trp 

His Leu 
345 
Gly Met 
360 

Ala Asp 



Glu Met 

Tyr Gly 

Asp Met 
315 
Ala He 
330 

Lys Ser 



Thr Asp 
285 
Gly Arg 
300 

Arg Asn 
Ala Cys 
Phe Thr 



Pro He 
Ser Val 



Val Thr Gly 

Asn Lys Ala 

Lys Gin Phe 
320 

Phe Ala Pro 
335 

Glu Gin Leu 
350 

Gin Pro Cys 



Gly Leu 

Ala Glu 

Cys Val 
425 
Asn Leu 
440 

Leu Leu 



Gin Leu 
395 
Val Lys 
410 

Gin Met 
Cys Leu 
Pro Gin 



Gin Gly 
365 

Gly Pro Met Phe Arg 
380 

Val Val 



Arg Val 
Lys Asn 



Val He Leu 
400 

Gly Asp Thr 

415 
Val Gin Arg 
430 

Asn Val Lys 



Arg Tyr 
Gin Asp 



He Gin 
530 

Tyr Arg Asp Gly Val 
545 

Glu Leu 



Gin Pro 
Leu Phe 



Leu Ala He 
565 

Gly He Thr 

580 
Cys Thr Asp 
595 

Gly Thr Thr 



Pro Ala 
610 

Asp Phe Tyr Leu Cys 
625 

Ser His 



Leu Gin 
Arg Ser 



Tyr His Val 
645 

He Leu Thr 

660 
Val Ser He 
675 

Ala Arg Tyr 



Ser Thr 
535 
Ser Glu 
550 

Arg Glu 

Phe He 

Lys Asn 

Val Asp 
615 
Ser His 
630 

Leu Trp 



Leu Gly 

Ser He 

Cys Ala 
505 
Leu Ala 
520 

Arg Phe 

Gly Gin 

Ala Cys 

Val val 
585 
Glu Arg 
600 

Thr Lys 



Ala Asp 
475 
Ala Ala 
490 

Thr Val 

Ala Met 

Lys Pro 

Phe Gin 
555 
He Lys 
570 

Gin Lys 



Lys He 
445 

Gly Arg Pro Pro Val 
460 

Val Thr 



Val Val 
Arg Val 



Val Arg 
525 
Thr Arg 
540 

Gin Val 



Leu Glu 
Arg His 



Val Gly 
He Thr 



Phe Arg 
690 

Gly Ser His Thr Ser 
705 



Tyr Gin 

Pro Ala 

His Leu 
695 
Gly Gin 
710 



Ala Gly 

Asp Asp 

Leu Cys 
665 
Pro Ala 
680 

Val Asp 
Ser Asn 



He Gin 
635 
Asn Arg 
650 

His Thr 

Tyr Tyr 

Lys Glu 

Gly Arg 
715 



Lys Ser 
605 
His Pro 
620 

Gly Thr 



Phe Ser 

Tyr Val 

Ala His 
685 
His Asp 
700 

Asp His 



His Pro Pro 
480 

Gly Ser Met 

495 
Gin Gin His 
510 

Glu Leu Leu 

He He Phe 

Leu His His 
560 

Lys Asp Tyr 
575 

His Thr Arg 
590 

Gly Asn He 

Thr Glu Phe 

Ser Arg Pro 
640 

Ser Asp Glu 
655 

Arg Cys Thr 
670 

Leu Val Ala 



Ser Ala Glu 

Gin Ala Leu 
720 
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Al, Lys Ma Va! Gl„ « „ is sln Asp Tht ^ ^ ^ ^ ^ 

Ala 730 735 



<210> 11 
<211> 298 
<212> PRT 

<213> Xenopus laevis 



«et Ser Ser 01u Ly , p ro rar s „ ^ ^ ^ ^ ^ ^ ^ ^ 
Pro Cys „ u Pro Ile Gln Leu ^ £ ^ My ^ t « ^ 
Oly Asn Hi, p ro val ^ Thr » ^ My ^ 

*» »~ Ser Phe », Phe ^ Leu val ne Gly ^ « ^ ^ ^ 
Oly «. 3l y Pro ser ^ Lys Thr pco Ly3 ^ £ ^ ua ^ ^ 

AU u. Asn Ue L e„ ^ 01y ^ Thr s „ ^ ^ ^ ^ ^ £ 
* Leu *r g Asp Pro Lys Lys » ^ ^ ^ 

Pro va! 01 y ser Lau G1 „ „„ su ^ ^ 1X0 ^ ^ 
Pro „„ ryr Thr Val Ma Mu ^ ^ ^ U, ^ ^ ^ 
Phe Thr u. rar cys ^ yal G1 „ Thr ^ ^ «. ^ ^ ^ 

™r Sar tys „ val Ma Ly s ^ Val Ala £ „„ Lys Leu ^ «• 
«. Pha l,s jjj n . sat ^ ^ ™ pM ^ Am ^ £ ne 

Gly Asn Lys Met Gly Cvs Thr* * ^ 190 

195 7 ^ 1 iSp Ser Met Arg Asn Ser Ser Gl y 

«- £ xle sar M et u. g. ^ Se r p ro leu Sar £ Pro to mr 

asp Tyr V.1 Ly3 Mac s Ly8 ^ val ua ^ ^ ^ ^ 

Thr ^ Leu na .sp Qlu Leu ser val = ^ Gly Gln ^ «J 

CVS ^ Ala Cl» Lau s« Thr ^ p »» Thr ^ ^ ^ - ^ 

Gly He Ser Cys Glv Asn Al, ti^o , . 270 

275 7 ^ Ma P Ma Ma HiS ASn Ala Leu 

Gln Tyr Leu Lys Ile Met Cys lie Lys Lys 285 



290 295 

<210> 12 
<211> 551 
<212> PRT 

<213> Homo sapiens 



<220> 

<221> VARIANT 



16 



<222> (1) . . . (551) 

<223> Xaa = Any Amino Acid 

<400> 12 

Met Ala Gly Asp Leu Ser Ala Gly Phe Phe Met Glu Glu Leu Asn Thr 

10 

ryr Arg Gin Lys Gin Gly Val Val Leu Lys Tyr Gin Glu Leu Pro Asn 

Ser Gly Pro Pro His Asp Arg Arg Phe Thr Phe Gin Val lie lie Asp 

Gly Arg Glu Phe Pro Glu Gly Gl'u Gly Arg Ser Lys Lys Glu Ala Xaa 

55 gQ 
Asn Ala Ala Ala Xaa Leu Ala Val Glu He Leu Asn Lys Glu Lys Lys 

Ala Val Ser Pro Leu Leu Leu Thr Thr Thr As'n Ser Ser Glu Gly Leu 

90 

Ser Met Gly Asn Tyr lie Gly Leu lie Asn Arg lie Ala Gin Lys" Lys 
Arg Leu Thr Val Asn Tyr Glu Gin Cys" Ala Ser Gly Val £2 Gly Pro 
Glu Gly Phe His Tyr Lys Cys lys Met Gly Gin Lys Glu Tyr Ser He 
Gly Thr Gly Ser Thr Lys Gin Glu Ala Lys Gin 12 Ala Ala Lys Leu 
Ala Tyr Leu Gin lie Leu Ser Glu Glu Thr Se'r Val Lys Ser Asp Tyr 



170 



Leu Ser Ser Gly Ser Phe Ala Thr Thr Cys Glu Ser Gin Ser As ? n Ser 



185 



Leu val Thr Ser Thr Leu Ala Ser Glu Ser Ser Ser Glu Gly Asp Phe 
Ser Ala Asp Thr Ser Glu lie Asn Ser Asn Ser Asp s^r Leu Asn Ser 
Ser ser Leu Leu Met Asn Gly Leu Arg Asn Asn Gl'n Arg Lys Ala Lys 
Arg Ser Leu Ala Pro Arg Phe Asp Leu Pro Asp Met Lys Glu Thr lys 



250 



Tyr Thr val Asp Lys Arg Phe Gly Met Asp Phe Lys Glu He Glu Leu 



265 



He Gly Ser Gly Gly Phe Gly Gin Val Phe Lys Ala Lys ull Arg lie 
Asp Gly Lys Thr Tyr Val lie lys Arg Val Lys Tyr Isn Asn Glu Lys 
Ala Glu Arg Glu Val Lys Ala Leu Ala Lys Leu As'p His Val Asn lie 
Val His Tyr Asn Gly Cys Trp Asp Gly Phe As"p Tyr Asp Pro Glu Thr 
Ser Asp Asp ser Leu Glu Ser Ser Asp Tyr Asp Pro Glu Asn Ser Lys 



345 



Asn Ser Ser Arg Ser Lys Thr Lys Cys Leu Phe He Gin Met Glu Phe 



355 



360 



cys Asp Lys oly Thr Leu «« S ;„ Trp Ile Glu Lys ™ arg 

380 

Lys Leu Asp L ys val Leu Ala Leu slu Leu Phe Glu oln He Thr Ly, 
Sly val Asp Tyr u. His Se r Lys Lys Leu III His Ar 3 Asp Leu Lys 



410 



415 
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Pro Ser Asn lie Phe Leu Val Asp Thr Lys Gin Val Lys lie Gly Asp 

Phe Gly Leu Val Thr Ser Leu Lys tin Asp Gly Lys Arg Thr Arg Ser 

440 445 
Lys Gly Thr Leu Arg Tyr Met Ser Pro Glu Gin lie Ser Ser Gin Asp 

455 460 
Tyr Gly Lys Glu Val Asp Leu Tyr Ala Leu Gly Leu lie Leu Ala Glu 

Leu Leu His Val Cys Asp Thr Ala Phe Glu Thr Ser Lys Phe Phe Thr 



490 



Asp Leu Arg Asp Gly lie He Ser Asp ill Xaa Asp Lys Lys Glu Glu 
Thr Leu Leu Gin Lys Leu Leu Ser Lys Xaa Pro Glu Asp Irg Pro Asn 
Thr Ser Glu lie Leu Arg Thr Leu Thr Val Trp Lys Lys" Ser Pro Glu 

Lys Asn Glu Arg His Thr Cys 54 ° 

54 5 550 

<210> 13 
<211> 818 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 13 

Val Asn Glu Glu lie Lys Val Gin Phe Ala Lys Asn Phe Val Tyr Asp 
Asn Asn Ser lie Leu Arg Val Pro Glu Ser Phe His Asp Pro Asn Arg 
Phe Glu Gin ser Leu Glu Val Ala Pro Arg lie Glu Ala Trp Phe Gly 

He Tyr lie Gly He Lys Glu Leu Phe Asp Gly Glu Pro Val Leu Asn 

60 

Phe Ala lie Val Asp Lys Leu Phe Tyr Asn Ala Pro Lys Met Ser Leu 

70 y ^ 

Leu Asp Tyr Leu Leu Leu He Val Asp Pro Gin Ser Cys Asn Asp Asp 

85 90 



Val Arg Lys Asp Leu Lys Thr Lys Leu Me~t Ala Gly Lys Met Thr lie 

Arg Gin Ala Ala Arg Pro Arg lie Arg Gin Leu Leu Glu Asn Leu Lys 

120 12% 
Leu Lys Cys Ala Glu Val Trp Asp Asn Glu Met Ser Arg Leu Thr Glu 



Arg His Leu Thr Phe Leu A^p Leu Cys Glu Glu Asn Ser Leu Val Tyr 

Lys Val Thr Gly Lys Ser Asp Arg Gly Arg lln Ala Lys Lys Tyr Asp 

165 170 
Thr Thr Leu Phe Lys He Tyr Glu Glu Asn Lys Lys Phe lie Gil Phe 

185 190 
Pro hib Leu Pro Leu Val Lys Val Lys Ser Gly Ala Lys Glu Tyr Ala 

200 20^ 
Val Pro Met Glu His Leu Glu Val His Glu Lys Pro Gin Arg Tyr Lys 

215 220 
Asn Arg He Asp Leu Val Met Gin Asp Lys Phe Leu Lys Arg Ala Thr 

Arg Lys Pro His Asp Tyr Lys Glu Asn Thr Leu Lys Met Leu Lys Tu 
245 250 255 



Leu Asp Phe ser Ser Glu Glu Leu Asn Phe Val oiu Arg Phe Gly Leu 
Cys Ser Lys Leu Gin Met lie Glu ™ Pro Gly Lys Val III L ys Glu 
Pro Met Leu Val Asn Ser Val Isn Glu Gin He Lys Met Thr Pro Val 

II. Arg Gly Phe Gin Glu Lys Gin Leu Asn Val Vai° Pro Glu Lys Glu 

315 

Leu Cys Cys Ala Val Phe Val Val Asn Glu Thr Ala Gly Asn Pro lys 
Leu Glu Glu Asn Asp Val Val Lys Phe Tyr Thr Glu Leu lie Gly Gly 
Cys Lys Phe Arg Gly lie Arg lie Gly Ala Asn Glu Asn A^g Gly Ala 
Gin Ser He Met Tyr Asp Ala Thr Lys Asn Glu Tyr Ala Phe Tyr Lys 
Asn cys Thr Leu Asn Thr Gly xie Gly Arg Phe Glu" He Ala Ala Thr 
31U JO. Lys Asn Phe Glu ^ Le „ pro Asp 400 

410 

Leu Met Phe lie He lie Ser Lys Arg Gin Leu Asn Ala Tyr Gl'y Phe 

Val Lys His Tyr Cys Asp His Thr He Gly Val Ala Asn Gin His lie 

440 

Thr Ser Glu Thr Val Thr Lys Ala Leu Ala Ser Leu Arg His Glu Lys 

Gly Ser Lys Arg lie Phe Tyr Gin He Ala Leu tys n e Asn Ala Lys 

Leu Gly Gly He Asn Gin Glu Leu Asp Trp sir Glu He Ala Glu lie 

4ao 490 
Ser Pro Glu Glu Lys Glu Arg Arg Lys Thr Met Pro Leu Thr Met Tyr 

Val Gly lie Asp Val Thr His Pro Thr Ser Tyr Ser Gly lie Asp Tyr 

Ser lie Ala Ala Val Val Ala s'er He Asn Pro Gly Gly Thr He Tyr 

Arg Asn Met He Val Thr Gin Glu Glu Cys Arg p" Gly Glu ^ Ala 

Val Ala His Gly Arg Glu Arg Thr Asp He Leu Glu Ala Lys Phe JS 
t t 570 „, 

Lys Leu Leu Arg Glu Phe Ala Glu Asn Asn Asp Asn Arg Ala III Ala 

His He Val val Tyr Arg Asp Gly Val Ser Asp Ser Glu Me't Leu Arg 

600 C A C 

™ IZ H " G1 " L ° U if» S " — ^ s " «*■ val Lys Gin Phe 

bib 620 

Met Ser Glu Arg Asp Gly Glu Asp Pro Glu Pro Lys Tyr Thr Phe He 

Val He Gin Lys Arg His Asn Thr Arg Leu Leu Arg Arg Met Glu Lys 

650 

Asp Lys Pro Val Val As„ Lys Asp Leu Thr Pro Ala Glu Thr £p va! 
Ala V,l AU Al, V,! Lys Gin Trp Gl" Glu Asp Met Lys Glu Ser Lys 

Glu Thr Gly Ile Val Asn Pro £ Ser Gly Thr Thr til Aa p Lys Leu 

695 700 



19 



He Val 
705 

Val Leu 

Lys Gly 

Phe Leu 

His Tyr 
770 
Tyr Lys 
785 

Glu Met 
Phe Ala 



Ser Lys 

Gly Thr 

Met Ser 
740 
Ser Ala 
755 

Ala His 
Glu His 
Glu His 



Tyr Lys 
710 
Ser Arg 
725 

Gin Asp 

Arg Cys 

Leu Ser 

Tyr He 
790 
Phe Leu 
805 



Phe Asp Phe 

Pro Gly His 

Glu Val Tyr 
745 

Arg Lys Pro 

760 
Cys Glu Lys 
775 

Gly Asp Tyr 



Phe Leu 
715 
Tyr Thr 
730 

Lys Met 
He Ser 
Ala Lys 



Ala Ser 

Val Met 

Thr Tyr 

Leu Pro 
765 
Glu Leu 
780 

Pro Arg 



His His Gly 
720 

Tyr Asp Asp 
735 

Gly Leu Ala 
750 

Val Pro Val 
Tyr Arg Thr 



Gin Thr Asn 



Ala Gin 
795 

Val Lys Tyr Pro 
810 



Thr Arg His 
800 

Gly Met Ser 
815 



<210> 14 
<211> 63 
<212> PRT 

<213> Caenorhabditis elegans 

c^ 1 v Lys ^ Gln ph . Lys ser oin Lys ser Lys ^ ^ ^ 

MP IU Tyr „ ; isp ser Lys as „ £ ^ ^ ^ ^ v ^ 

118 ^ 01 " ** ^ 01y ne rnr sll , ys Gln 

Lys Asp Ala Lys Asn Leu Ala Ala t * „ „ 45 

50 „ Ala Tr P Leu Met Trp Lys Ala Leu 

55 60 

<210> 15 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Consensus sequence 
<400> 15 

Gin Glu Tyr His Phe Ser Lys Gin Lys 



